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Objective: The aim of our preliminary study was to
compare the efficacy of drug-eluting beads preloaded with
irinotecan (DEBIRI) vs drug-eluting beads preloaded with
doxorubicin (DEBDOX) as second-line treatment of unre-
sectable liver metastases from cholangiocarcinoma (CCA).
Methods: In 2013, 10 patients affected by multiple liver
metastases from CCA, resistant to the first-line chemo-
therapy regimen, were enrolled: 5 patients were submitted
to lobar/segmental transarterial chemoembolization (TACE)
with DEBIRI (100-mg irinotecan/1 vial) and 5 patients
with DEBDOX (50-mg doxorubicin/1 vial), performed
every 3 weeks. Patients treated with DEBIRI received
antipain premedication consisting of 30-mg of morphine
and 3-4 ml of intra-arterial lidocaine. Complications and
efficacy were assessed (response evaluation criteria in
solid tumour 1.1).

Results: A total of 32 TACE were performed (mean:
3.2 TACE/patient), all well tolerated, with only 1 case of
asymptomatic cholecystitis spontaneously recovered.

Cholangiocarcinoma (CCA) is a very rare and aggressive
tumour, with an average 5-year survival rate of 5-10%."
This disease often gives metastases confined to the liver,
and the surgical resectability of CCA is crucial for survival.
Recently, the cisplatin and gemcitabine combination was
identified as the new standard first-line systemic chemo-
therapy, characterized by very low response rates reported
in the literature with a median progression-free survival
(PFS) and median overall survival (OS) of 8.5 and
11.7 months, respectively.” Despite the outcome improve-
ment, disease progression is constant and approximately

Response rates of patients treated with DEBDOX and
DEBIRI were: 4/5 progressive disease and 1/5 partial
response vs 2/5 partial response, 2/5 stable disease and
1/5 progressive disease, respectively, with the appearance
of variable necrosis percentage. Progression-free survival
from the first procedure and progressive disease were
12.67 weeks for DEBIRI and 15.78 weeks for DEBDOX,
respectively. Overall survival from time of primary
diagnosis was 176 weeks for DEBIRI and 125 weeks for
DEBDOX, respectively.

Conclusion: In our preliminary experience, DEBIRI was
more effective than DEBDOX as a second-line treatment
for hepatic metastases from CCA. Antipain drug admin-
istration and the use of the microcatheter led to a good
treatment tolerability and a low complication rate.
Advances in knowledge: In our preliminary experience,
DEBIRI was more effective than DEBDOX as a second-line
treatment of hepatic metastases from CCA; further
studies involving a larger cohort of patients are needed.

half of the patients failing upfront treatment have a good
performance status and are willing to undergo further treat-
ment. No standard salvage chemotherapy regimen has been
identified yet.” Hence, in these patients, locoregional therapies
such as transarterial chemoembolization (TACE) aiming to
control hepatic disease are vital to improve quality of life and
survival. Drug-eluting beads ensure simultaneous local de-
livery of anticancer drugs and embolization and offer an
option to control drug release over an extended period of
time, which can enhance tumour response." The specific
targeting of the drug at the site of the tumour implies
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enhanced efficacy by a maximized tumour dose and at the same
time reduced toxicity owing to negligible systemic exposure and
toxicity.” The two drugs that are actually used to preload the beads
are doxorubicin and irinotecan, based on their relative efficacy in
the treatment of several advanced solid tumours (such as gastro-
intestinal tumours and hepatocellular carcinoma) and their high
capability to be bound by the beads. Both doxorubicin [drug-
eluting beads preloaded with doxorubicin (DEBDOX)]*” and
irinotecan-eluting beads [drug-eluting beads preloaded with iri-
notecan (DEBIRI)]® are beginning to be studied in the treatment of
CCA, and the very limited data available suggest their efficacy in
this kind of tumour, even though, to date, there is no specific
indication of the use of either DEBDOX or DEBIRL

Our purpose was to preliminarily compare the efficacy of TACE
with DEBIRI vs DEBDOX in patients affected by unresectable
CCA metastases confined to the liver as a second-line therapy.

METHODS AND MATERIALS

Patients

Between October 2012 and April 2014, 10 patients (4 females,
6 males) affected by unresectable metastases confined to the liver
from advanced CCA were enrolled.

All the patients were previously treated with hepatic surgery and
prior systemic chemotherapy based on cisplatin plus gemcitabine.

In case of disease progression at contrast-enhanced multi-
detector CT (MDCT) according to the response evaluation
criteria in solid tumour (RECIST 1.1), patients were randomly
submitted to TACE with DEBDOX or TACE with DEBIRI, as
second-line treatment.

Written informed consent for all the interventional procedures
was obtained from each patient before every chemoembolization
with drug eluting beads (DEB-TACE).

In case of bilobar extensive liver involvement, right and left
lobar DEB-TACE was alternatively performed every 3 weeks. In
case of limited liver involvement, each treatment (segmental vs
lobar) was planned on the basis of tumour response to the
previous treatment. In case of complete response, PR or stable
disease, further TACE with DEBIRI or DEBDOX was planned till
tumour progression or for a maximum of 6 months.

The study was interrupted in case of liver failure or liver vascular
complications, for medical decision or in case of patient will.

Procedure

For every TACE with DEBIRI, 100 mg of irinotecan preloaded in
2—-4-ml beads of 70-150 pm, mixed with 4-8 cc of non-ionic
contrast, was prepared 2h before the procedure and adminis-
tered. The procedure was preceded by a prophylactic treatment
against pain based on a total i.v. morphine dose of 30 mg, one
vial 30 min before, one vial during the slow infusion and one last
vial immediately after the procedure. Intrahepatic arterial lido-
caine (3—4 ml) was selectively infused into the vascular bed to be
treated immediately before TACE with DEBIRI in order to re-
duce local pain due to irinotecan infusion.
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For every TACE with DEBDOX, 50 mg of doxorubicin preloaded
in 2—4-ml beads of 70-150 wm, mixed with 4-8 cc of non-ionic
contrast, was prepared 20 min before the procedure and ad-
ministered. Since this procedure is well tolerated, no pain
medication was required.

The procedures were mainly performed with a right trans-
femoral approach; the lobar or segmental infusion (Figure 1) of
the beads was always performed using a 2.8-French micro-
catheter with a 0.027-inch internal lumen (Renegade™ Hi-Flo™,
Boston Scientific, Marlborough, Massachusetts) advanced over
a 0.014-inch guidewire through the standard angiographic
catheter. The injection (one vial per patient, at every treatment)
was performed very slowly, in order to avoid the backflow of the
microspheres that could possibly damage extrahepatic districts;
for the same reason, angiographic control was never performed
immediately after the procedure.® All the procedures were per-
formed by the same experienced interventional radiologist
(MV). Tolerability of the procedure and quality of life of the
patients during the follow-up were also considered: tolerability
evaluation was based on the eventual development of post-
embolization syndrome, consisting of pain, fever, nausea and
vomit, 48-72h after the procedure, while quality of life assess-
ment was based on the onset of conditions such as depression,
anxiety, anorexia, insomnia and social relationship changes (pre-
treatment vs 2—4 weeks after the procedure).

Tumour response assessment

Tumour response imaging assessment was based on a triphasic
contrast-enhanced MDCT scan (Brilliance 64; Philips Healthcare,
Cleveland, OH, USA), which was performed at baseline, 72h
after each procedure to assess eventual complications (hepatic
ischaemia, cholecystitis, peritoneal fluid, vascular damage), to
test for lesion hypovascularization (short-term response) and,
from second treatment onwards, to assess tumour response in
the contralateral lobe previously treated, and 3 weeks post-
treatment.

Tumour response was assessed according to RECIST 1.1 criteria.
PFS and OS were evaluated, also considering the intervals be-
tween primary diagnosis of CCA and time of disease progression
and death, respectively.

No complex statistical methods were necessary for this pre-
liminary study.

RESULTS

A total of 32 TACE were performed (mean: 3.2 TACE/patient).
DEB-TACE, either DEBIRI or DEBDOX, was always well tol-
erated and was successfully performed in all cases. In all pro-
cedures, a right transfemoral approach was used; 20 lobar TACE
and 12 segmental TACE were performed.

Only one case of asymptomatic cholecystitis that spontaneously
recovered without need for medication was recorded at the 72-h
MDCT, after DEBDOX treatment. No cases of liver vascular
complications or liver failure occurred. No cases of post-
embolization syndrome or variation of quality of life were
recorded during the follow-up.
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Figure 1. Lobar transarterial chemoembolization with drug-eluting beads preloaded with doxorubicin (drug-eluting beads preloaded
with irinotecan): (a) preliminary diagnostic angiography of the celiac trunk and (b) superselective angiography of the right hepatic
artery using a microcatheter (arrow), showing some hypervascular metastases from cholangiocarcinoma.

(a)

Response rates, according to the RECIST 1.1, assessed at the
end of the treatment cycle of patients treated with DEBDOX
were 4/5 progressive disease (PD), and 1/5 partial response (PR)
while those of the patients treated with DEBIRI were 2/5 PR
(Figure 2), 2/5 stable disease (SD) (Figure 3) and 1/5 PD, with the
appearance of a variable necrosis percentage.

Total PFS was 14.45 weeks: 12.67 weeks in patients submitted to
TACE with DEBIRI and 15.78 weeks in patients submitted to
TACE with DEBDOX.

Total OS was 47.28 weeks: 45 weeks in patients submitted to
TACE with DEBIRI and 48.9 weeks in patients submitted to
TACE with DEBDOX; but, considering OS from time of primary
diagnosis, it resulted in 176 weeks for DEBIRI and 125 weeks for
DEBDOX, respectively.

Results and complications of DEBIRI and DEBDOX are sum-
marized separately in Figure 4.

DISCUSSION
In unresectable CCA, locoregional treatments such as chemo-
embolization (conventional and with drug-eluting beads) and

(b)

radioembolization® have been proven to control the hepatic dis-
ease spread, giving advantage in terms of survival, because CCA is
usually characterized by metastases confined to the liver. In the
literature, there are few studies on the use of drug-eluting beads in
advanced CCA, but the lack of patient selection together with the
fact that some authors used DEBDOX, while others used DEBIRI,
does not provide a straightforward conclusion on the use of
chemotherapeutic agents in case of DEB-TACE.

In our preliminary experience based on a small population,
owing to the rarity of CCA, all the patients with unresectable
metastases confined to the liver and unsuccessfully pre-
treated with a single line of systemic chemotherapy were
homogenously selected. They were then alternatively sub-
mitted to DEBIRI and DEBDOX, both used in previous
reports, to preliminarily compare the two chemotherapeutic
agents, although no statistical analysis is legitimate. Because
of the charge interactions between the negative charges of the
beads and the positive charges of both irinotecan and doxo-
rubicin, these two drugs stably bind the beads and hence are
the only ones be European Conformity (CE) marked for
this use; therefore, according to the current literature,®'°
we chose to use only these two available chemotherapeutic

Figure 2. Contrast-enhanced multidetector CT scan demonstrating partial response after transarterial chemoembolization with
drug-eluting beads preloaded with irinotecan according to response evaluation criteria in solid tumour 1.1: (@) the pre-treatment
portal-phase CT scan and (b) post-treatment portal-phase CT scan are demonstrating the shrinkage/disappearance of the

metastatic lesions of the right lobe.
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Figure 3. Contrast-enhanced multidetector CT scan demonstrating stable disease (SD) after transarterial chemoembolization with
drug-eluting beads preloaded with irinotecan according to response evaluation criteria in solid tumour 1.1: pre-treatment (a) arterial
and (b) portal-phase CT scans and post-treatment (c) arterial and (d) portal-phase CT scans. The use of modified Response
Evaluation Criteria In Solid Tumors (mMRECIST) would have revealed a partial response instead of an SD in this case, owing to the

high percentage of tumour necrosis (arrows).

agents, even though not specifically for CCA, but typically to
be used in colorectal cancer (irinotecan) or in hepatocarcinoma
(doxorubicin).

According to the RECIST 1.1, our overall response rate in
patients treated with DEBIRI was higher than that of those
treated with DEBDOX, revealing a higher efficacy of the

(d)

former. These are encouraging results, considering the
markedly aggressive behaviour of the CCA. Perhaps the use of
modified RECIST along with RECIST 1.1, which also con-
siders the percentage of tumour necrosis, could be more
adequate in the assessment of tumour response to this kind of
locoregional treatment, since the use of only RECIST 1.1
could lead to response underestimation (Figure 3).

Figure 4. A graph summarizing separately the results and complications of drug-eluting beads preloaded with irinotecan (DEBIRI)
and drug-eluting beads preloaded with doxorubicin (DEBDOX). OS, overall survival; TACE, transarterial chemoembolization.

5 PATIENTS: DEBIRI

10 PATIENTS

5 PATIENTS: DEBDOX

32 TACE: 20 = LOBAR; 12 = SEGMENTAL

0S from time of primary diagnosis:
176 weeks

Complications: no cases of liver
vascular complications or liver failure

0S from time of primary diagnosis:
125 weeks

Complications: no cases of liver
vascular complications or liver failure
One case of asymptomatic
cholecystitis spontaneously resolved
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Even though there was no significant difference in terms of survival
between the two groups, patients in our study achieved a significant
survival improvement, both patients treated with DEBIRI and those
treated with DEBDOX, compared with the mean survival of
8 months of patients with advanced CCA in literature.’

The higher efficacy of DEBIRI compared with DEBDOX in our
limited group of patients could be related to the pharmacology
of irinotecan, as previously hypothesized by Jordan et al;'' in
fact, irinotecan, owing to its weaker ionic interactions with the
beads, showed a faster drug elution and a higher percentage of
drug release than doxorubicin, perhaps leading to higher drug
concentrations in the target site, and hence higher efficacy.

Despite the well-known collateral effects of irinotecan, TACE
with DEBIRI was always well tolerated in our patients, thanks to
a strict antipain premedication protocol administered at each
treatment.'>'?

On the other hand, TACE with DEBDOX does not require pre-
medication against pain and, furthermore, is often better tolerated
than traditional chemoembolization. Other characteristics make
doxorubicin more manageable: beads have to be mixed with an
irinotecan solution at least 2h before the procedure or with

a doxorubicin solution at least 20 min before the procedure. So, it
is easier, during a procedure, for the interventional radiologist to
prepare another vial of doxorubicin, if 50 mg is not sufficient (i.e.
a right lobe bigger than normal), thus providing the delivery of
a more adequate dose of anticancer drug.*”"?

Our study limitations were first the very limited number of
patients and second the low doxorubicin dose used to preload
the beads (50mg) compared with previous reports, in which
doses ranged from 75 to 150 mg,® which could also justify the
lower efficacy. Further studies on a larger cohort of patients and
with higher doxorubicin doses are necessary to confirm our
results.

In conclusion, in our preliminary experience in the treatment of
advanced CCA with unresectable metastases confined to the
liver, TACE with DEBIRI and with DEBDOX was safe and well
tolerated, with a low complication rate and a relative benefit in
terms of survival.

Our preliminary findings could represent a new benchmark for
future trials based on a larger cohort of patients and a longer
follow-up, to better define the best therapeutic option in case of
advanced CCA, in the effort to improve OS and disease outcome.
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